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A STUDY OF APPLICATION OF THIS METHOD TO ADULT RAT SKIN*
THEODORE ROSETT, Pir.D?t, PETER BURIC, M.D.'t, MUNEO OHKIDO, M.D.1tt,
J. GRAHAM SMITH, J5., M.D.1t, AND HAROLD J. YARDLEY, Pn.D.1ttt
In previous reported studies (1), we utilized
epidermis obtained from adult rat skins by
scraping the skins with a scalpel after stretch-
ing them out tightly in a modified vise. When
new personnel came to work in our labora-
tories, considerable variation was found in the
specimens obtained in this way. This study
was undertaken to ensure that uniform speci-
mens would be available for metabolic studies.
Van Scott (2) reported that epidermis
could be dissected away from human skin by
pinning down one end of a strip, exerting
manual tension on tbe whole skin, and simply
teasing away the epidermis. Since our re-
search required large amounts of epidermal
tissue from rat skin, we attempted to use
this method, but did not obtain satisfactory
results.
Later we learned that much more tension
was needed to separate epidermis from rat
skin (3), and provided this by clamping
shaved rat skins** from freshly sacrificed ani-
mals onto stainless steel face plates fitted onto
a wood vise (1), and opening the vise. Gil-
bert (4) discussing the removal of epidermis
from human skin, specifies the amount of
stretching needed to obtain either stratum
corneum or epidermis. We have obtained max-
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** Immediately upon removing the skin from the
animal, it is manually stretched over a dampened
sponge and pinned into place. The fur is removed
with electric clippers, and the remaining stubble
wetted and shaved repeatedly with a safety razor
in a fashion similar to shaving the human skin.
Unless the operator is extremely careless, the stra-
tum corneum is intact and unmarked.
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PROCEDURE
250 gm white male rats obtained from the
Charles River Breeding Farms are killed by a
blow on the head and skinned immediately. The
skins are stretched on a dampened sponge (1), and
shaved with electrical clippers, then moistened
with glycerol and water, and shaved with a safety
razor. The skins are immediately packed in ice
until stretched.
The skins are clamped into the vise as previously
reported with head and tail portions attached (1)
and the vise carefully opened. The procedure is to
open the vise until resistance is encountered, hold
it at that point for 15 seconds, open, and repeat
until experience shows that tearing will begin with
further tension.
The observer will now see a fiat whitish surface
with a wide yellowish smudge running down the
TABLE I
Procedure for preliminary fractionation of
rat skin
A diagram of the fractionation of skin by
stretching and scraping. The numbers on the right
refer to the appropriate illustration.
250 gm White Male Rat
Scrape lightly
Remove from stretcher
Fig. Sc
Remove epidermis
Fig. 8, 2d, Scrapings
Fig. 9
Remove cellular ma-
terial from corium
imal yields of rat skins when the skins were
stretched out as tightly as possible, just short
of tearing. This would explain our lack of
success with Van Scott's method.
kill, shave, stretch skin Fig. 1, 2a
Fig. 2b, 4a Scrapings
Fig. 4
Remove stratum cor-
neum
Fig. 6, 2c, Sb Scrapings
Fig. 7
Scrape medium force
I
Scrape heavily
.1
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Fic. 1. A shaved stretched rat skin. The non-reflecting areas are yellowish brown greatly
thickened stratum corneum. The tension is being applied longitudinally to the skin, so that
the right and left portions of the skin, where it is clamped, correspond to head and tail.
middle from head to tail (stratum corneum). If
this surface be tapped lightly with the handle of a
scalpel, the rebound height of the handle will
indicate the degree of tautness. This description of
the amount of tension to exert on a skin and the
method of measuring it is nut quantitative; never-
theless, after one or two attempts, the experimenter
should be able to utilize the method successfully.
Skins which have been chilled in ice tend to shrivel
unevenly so that stretching them a specified multi-
ple of their relaxed length is impractical. Skins
from animals of different ages (a very few weeks
difference may affect the animals weight by 100
gm, and its skin area by 2 to 4 fold) vary con-
siderably in area and thickness, but the operator
only needs a little experience to obtain uniform
results. A stretched skin is illustrated in Figure 1.
A micrngraph of this skin is shown in Figure 2a.
If the exposed skin is now scraped very lightly
with a No. 21 scalpel blade fitted into a No. 4
handle, the yellowish material will be easily scraped
off. Figure 3 shows the scraping procedure. Figure
2b is a section of the skin after this treatment and
Figure 4 is a micrograph of the scrapings. It can
be seen that part of the stratum curneum has boon
removed and that the epidermis is intact and un-
touched. All of the stratum corneum can be
removed by stripping with an adhesive tape, but
the procedure is time-consuming and the stratum
corneum is not easily recoverable. When stripping
is complete the skin surface is very shiny (5, 6).
Figure 5a shows a rat skin after light scraping.
Now the skin may be scraped somewhat more
heavily. It can be seen that shoots of epidermis
will now separate along with considerable liquid
material. Scraping is continued until no more
epidermis separates, and the skin assumes a matte
appearance. Figure 6 shows the epidermis being
removed. Figure 2c is an enlarged view of the
skin after this treatment and Figure 7 is a section
of the scrapings. It can be seen that the remainder
of the stratum corneum and most of the epidermis
has been removed. Figure Sb shows a skin after
removal of the epidermis.
If the remaining portion of the skin is scraped
very hard (care being taken to avoid cutting it)
as shown in Figure 8, a creamy semi-liquid ma-
terial can be removed. The skin, after this treat-
A B C D
Fin. 2. Microscopic appearance of rat skin after each successive treatment (II and E
stain). A. Skin after stretching but before scraping. B. Skin after a large portion of the
stratum corneum has been scraped off. C. Skin after removal of the epidermis. D. Skin after
a "heavy serape."
Fin. 3. The removal of stratum eorneum from a stretched rat skin. Where the stratum
corneum has been largely removed, the exposed portion is shiny.
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Fro. 4. A micrograph of Stratum Corneum after removal from rat skin by light scraping
(H and E stain). The contaminating hair fragments are probably due to scraping unshaved
portions of the skin. This might be avoided by trimming the skins after shaving.
A B C
Pro. 5. Gross appearance of rat skin after each successive treatment. A. Stretched rat skin
after removal of a large portion of the stratum corneum. B. stretched rat skin after removal
of the epidermis. C. Relaxed rat skin after "heavy scrape."
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Fio. 6. Epidermis after being scraped off a stretched rat skin by medium pressure of a
scalpel. The treated side (right) is now matte in appearance, while the portion with intact
epidermis (left) is shiny.
FiG. 7. A micrograph of epidermis after removal from rat skin. The remainder of the
stratum comeum and all of the epidermis are contained in this fraction. (II and E stain.)
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FIG. 8. A stretched rat skin being treated by a "heavy scrape" the material in the center
has been etxruded from the right side, which now appears white and dry.
Fjo. 9. Microscopic appearance of the material removed from rat skin by a "heavy
scrape." (H and IE stain.)
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ment, has a very dry white appearance, similar
to a drum head. Figure 2d shows that most of the
remaining cellular material in the dermis—prob-
ably sebaceous glands, has now been removed.
WThen tension on the skin is released it can he
seen, Figure ,5c, that in numerous regions, the
dermal papillae appear to have been cut off.
Microscopic examination of the material re-
moved in the hard scrapings show nuclei and cell
debris (Fig. 9) and a very few whole cells. This
is evidence that the pressure exerted in the hard
scraping is disrupting the cellular material in the
corium and extruding the cell contents up through
the dermis.
CONCLUSION
A detailed method has been presented by
which adult rat skin may be separated into
several crude fractions. These fractions com-
prise: 1) the stratum corneum in part, 2)
the remainder of the stratum corneum and the
epidermis, 3) many of the cellular components
of the npper half of the dermis, 4) the re-
mainder of the dermis.
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